The present study has been designed with the objective to investigate the morphological characters of ten local medicinal plants for the preparation of artificial key and phytochemical analysis including determination of the presence of antioxidant potential. The powdered plant was successively extracted with methanol solvent. Phytochemical analysis revealed the presence or absence of secondary (and primary) plant metabolites like flavonoids, alkaloids, cardiac glycosides, steroids, phenols, tannins, saponin, phlobatannin and protein & reducing sugar having several therapeutic purposes, in different taxa and also in seedling of one taxa. The results may justify the popular uses of these plants as due to presence of antioxidant activity. However, in order to evaluate the possible clinical application in therapy of infectious diseases, further clinical trials are required.
INTRODUCTION
Recently, World Health Organization (WHO) estimated that about 80% of people worldwide rely on "In all things there is a poison and there is nothing herbal medicine partially for their primary health care [5] . without a poison. It depends on only upon the dose In India, medicinal plants are widely used by all sections whether a poison is a poison or not" [1] .
of population and it has been estimated that, in total over The medicinal plants are useful for healing as well as 7500 species of plants are used by several ethnic for curing of human diseases because of the presence of communities [6] . Presently, medicinal plants play a very phytochemical constituents [2] . Phytochemicals are important role in the modern economy. NTFPs account for primary and secondary compounds naturally occurring in 70% of India's forest product exports and the demand for the medicinal plants, leaves, vegetables and roots that phytochemicals is expected to increase in future as a new have defense mechanism and protect from various frontier for trade. India has probably the oldest, richest diseases. Chlorophyll, proteins and common sugars are and most diverse cultural traditions in the use of medicinal included in primary constituents and secondary plants. compounds have terpenoid, alkaloids and phenolic
The medicinal qualities of plants are of course compounds [3] . due to chemicals. Plants synthesize many It has been estimated that about 13, 000 species of compounds called primary metabolites that are critical to plants have been employed for at least a century as their existence. These include proteins, fats and traditional medicines by various cultures around the carbohydrates that serve a variety of purposes world [4] . A list of over 20, 000 medicinal plants has been indispensable for sustenance and reproduction, not only published [4] and very likely a much larger number of the for the plants themselves, but also for animals that feed world's flowering plant species have been used on them. medicinally. Demand for medicinal plant is increasing in Plants also synthesize a dazzling array of additional both developing and developed countries due to growing components, called secondary metabolites, whose recognition of natural products, being non-narcotic, function has been debated. Many secondary having no side-effects, easily available at affordable metabolites are "antibiotic" in a broad sense, protecting prices and sometime the only source of health care the plants against fungi, bacteria, animals and even other available to the poor.
plants [8] .
Every plant species contains chemicals that can enumeration of the taxa, the arrangement of species was affect some animals or micro-organisms negatively, considered in an alphabetical order for the sake of strongly supporting the interpretation that secondary convenience. For morphological diagnoses, the characters metabolites play a vital role in combating diseases and of stem, leaf, stipules, bracts, stamen, anther, ovary, style, herbivores. "Plants have been a rich source of medicines stigma, fruit and seed were taken into consideration. because they produce a host of bioactive molecules, most
In mentioning the locality under "specimen examined", the of which probably evolved as chemical defenses against collector's name, field number and name of the sector predation or infection" [4] .
were used. Out of the several specimens examined, only
MATERIALS AND METHODS
Detailed artificial keys for the species were developed
The investigation was done with the following taxa: taxa using diagnostic morphological characters (Table 1) . air oven at 50-60°C for 2 hours. After complete drying, the Taxonomy: Various localities of Kolkata, Howrah and of a mechanical grinder. Before grinding, the machine was South 24 pargana were exposed for collection of plant cleaned to avoid contamination. Then powdered materials materials during the course of investigation. For collection were stored in air tight bottles. of specimens and respective field data, several attempts
The study of the chemical constituents and the active were made in different seasons of the year. In each principles of the medicinal plants have acquired a lot of collection trip, assistance of local people was sought.
importance all over the world. The present study includes During the field trip, 3 to 5 samples of each species were the phytochemical screening of the ten plants. Here the taken. The place of collection of plants were carefully qualitative chemical tests for the methanolic extracts were marked in such a manner that these could be easily performed [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . The results were given in (Table 2 -3) . spotted out during flowering and fruiting time.
After collection, these specimens were pressed, Extraction of the Plant Material: For methanol extraction, preserved and mounted on herbarium sheets following the about 1g of the dried and powdered leaves, flower and standard and modern herbarium techniques [10] . For seed material was taken and added to 10 ml of methanol. identification purpose, collected specimens were matched
The mixtures were left at room temperature overnight. with the specimens at the Central National Herbarium The extracts were filtered over Whatmann No. 1 filter (CAL) and the Calcutta University Herbarium (CUH).
paper. The methanol extract was subjected to different The plant parts were figured, characterized from fresh chemical tests to find out the presence of various specimens' immediately after collection and subsequently secondary metabolites and antioxidant property. scanned from dry specimens. Colour photographs were taken for each specimen. In this case close-up views were Phytochemical Screening: Different qualitative chemical taken mostly with scale. Out of the collections, a tests can be performed for establishing profile of comprehensive list of species was prepared. Then search methanol extract for its chemical composition. The of relevant literature including recent ones for determining following tests were performed on extracts to detect correct names of taxa was followed. In the systematic various phyto-constituents present in them.
few have been cited.
as in floristic studies for the identification of investigated
In preparing these keys, important distinguishing features entire portion was reduced to coarse powder with the help (Table 2 and Table 3 ). [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . Test for Tannins: 1 ml of the sample was taken in a test tube and then 2 ml of 2% Ferric chloride was added and appearance of blue green or black color indicates the presence of tannin.
Test for Phlobatannins:
When crude extract of each plant sample was boiled with 2% aqueous HCl, the deposition of a red precipitate was taken as evidence for the presence of phlobatannins.
Test for Saponins:
Crude extract was mixed with 5 ml of distilled water in a test tube and it was shaken vigorously. The formation of stable foam was taken as an indication for the presence of saponins.
Test for Flavonoids:
To the sample 10% of lead acetate solution was added and the appearance of white precipitation indicates the presence of flavonoids. Stem: solid, quadrangular, branched, glandular hairy, Local Name: Ulatkambal. Habit: Tree, 1-4 m tall, perennial. Stem: solid, cylindrical, fibrous, woody, branched, with densely stellate, hair, differentiated into nodes and internodes, internodal length varies from 3-4.5 cm, green. Leaf: two types-ovate and 7-9 angled; former simple, alternate, petiolate (6-8mm, green), stipulate(stipule free lateral, 6-7mm, green), with stellate hair, lamina ovate, apex acuminate, margin slightly dentate at base and apex, base cordate, dorsiventrally differentiated, multicostate reticulate veination, primary vein 7, secondary vein numerous, length 6-15cm, breadth 2-5cm, green; later simple, alternate, 7-9 angled, petiolate (petiole 17-18.5cm, green) , stipulate (stipule free lateral, 7-8mm, green), with stellate hair, lamina palmately lobed, apex acute, margin dentate, base cordate, dorsiventrally differentiated, multicostate reticulate veination, primary vein 7-9, secondary vein numerous, lamina 18-19 cm long, breadth 9.5-12.5cm, green. Inflorescence: axillary cyme. Flower: stalked (stalk 2-3cm, green), complete, bisexual, actinomorphic, bracteates, (bract 3, free, lanceolate, pubescent, 1cm, green), bracteoles present, (2 in number, 1cm, green), length 3-4cm, diameter 5cm, bonus purple. Calyx: sepals 5, gamosepalous, connate at the very base only, valvate, pubescent, 15-18 mm long, green. Corolla: petals 5, valvate, rosaceous, concave below, prolonged upwards as a cochleate lamina, spoon shaped, with staminode commissure base, densely pubescent, red purple. Androecium: stamen 15, connate in a copular column, with 5 long staminode opposite the sepals alternating with 5 groups containing each 2-4, filament suppressed, 0.5mm, greenish, mucilaginous, anther 2, bicelled, adnate, 1-1.5mm, yellow; staminode 5, nearly cystolith found on the epidermis of stem, differentiated into nodes and internodes, nodes swollen, intermodal length varies from 10-42mm, dark green in colour. Leaves: simple, opposite decussate, linear to ovate, exstipulate, subsessile, delicate, glabrous, base attenuate and deccurrent onto petiole, margin entire, apex acute, dorsiventrally differentiaited, abaxially pale green, adaxially green, multicostate, reticulate, primary veins 3, secondary vein 3-5 on each side of the mid vein, length varies from 1.5-7cm, petiole0.3-1 cm. Inflorescence: terminal panicle, panicle branches zigzag, rachis glabrous. Flower: complete, bisexual, zygomorphic, hypogynous, bracteates (bract triangular to subulate, hairy, 1-1.5mm, green), bracteolate (bracteoles 2, free, linear to subulate, hairy, 1-1.5 cm green), pedicel 2-9 cm, sparsely pubescent with glamd tipped trichomes, white, 12-18mm. Calyx: sepals 5, gamosepalous, glandular tipped pubescent outside, lobes subulate, shortly connate, valvate, 2.5-3mm green. Corolla: petals 5, gamopetalous, outside with gland tipped pubescent, bilabiate, upper lip 3 lobbed and lower lip 2 lobbed, imbricate, 0.9-1.5 cm, white, upper 3 lobes with magenta lines, lower lobes with magenta dots. Androecium: stamen 2, free, epipetalous, excerted, equal length, filaments declinate, bearded, white, anthers bicelled, dorsifixed, two anthers joined, dark in colour. 0.5mm. Gynaecium: carpel 2, syncarpous, ovary superior, bilocular, single ovule in each locule, axile placentation, glabrous, style terminal, sparsely pilose towards base, straight, stigma bifurcated, recurved, green, 8-12mm. Fruit: capsule, beaked, glandular pubescent, oblong, compressed, Seed: in two rows, supported by retinacula, green, 1.5-2cm. petiolate, petiole 7-10mm, green, opposite decussate; single mid vein, lateral veins 7-11 pairs, length varies from green., ventral side light green in colour, twig produces milky exudates. Inflorescence: solitary axillary cyme. Flower: complete, bisexual, pentamerous, stalked, regular, actinomorphic, red pink with darker red centre, length varies from 3-5cm. Calyx: sepals 5, polysepalous, lanceolate, apex sharply pointed, broad base, pubescent, twisted, 5mm, green. Corolla: petals 5, gamopatalous, hypocrateriform, twisted, tube 2.5-3cm long, pilose inside, glabrous, green, throat villous, hairy, ; lobes broadly obovate, 1.2-2 cm, , red pink in colour, ring of white hair at base of corolla lobes. Androecium: Stamen 5, free, epipetalous, included within corolla, present at corolla throat, filament glabrous, 0.5-0.8mm long, green; anther Flowering: April-October. bicelled, pubescent, adnate, base obtuse, dehiscence Specimen Examined: Sanyal and Roy 1, Howrah Shibpur; longitudinal, 2-2.5mm, green. Gynaecium: carpels 2, Sanyal and Roy 2, Diamond Harbour. syncarpous, ovary 2, free, superior, two chambered, single row of ovule in each chamber, parietal placentation, Holarrhena antidysenterica (G. Don) Wall. ex A. DC.; (=) pubescent, narrowly triangular gland at base of carpel, number of gland 2, white in colour, style 1, joined, filiform, apex thick, straight, terminal, stigma 1, anulate, viscid, with reflexed membrane, tip minute, penicillate, mucilaginous, green, 2.1-2.5cm. Fruit: Follicles, glabrous, 2-3.8 cm, green. Seed: subcylindric, truncate at both ends, hilum lateral, albumen fleshy, green in young, dark at maturity with ridges and furrows, 2mm.
Flowering: February-October. Specimen Examined: Sanyal and Roy 1, Howrah Shibpur.
Centella asiatica (Linn.) Urban. Local Name: Thankuni. Habit: Prostrate annual, herb. Stem: prostrate, weak, solid, cylindrical, ridged, stolon present, differentiated into nodes and internodes, intermodal length varies from 22-50mm, rooting at nodes , sparsely pubescent, green. Leaf: simple, arising in groups from nodes, with long petiole, petiole 5-35mm, green, hollow; leaf blade, reniform, apex rounded, margin dentate, base auriculate, dorsiventrally differentiated, adaxial surface glabrous, abaxial surface sparsely pubescent, multicostate reticulate, number of primary veins 9, length varies from 10-45mm, breadth varies from 15-50 mm, green in colour. Inflorescence: simple umbel, 3 floers in each umbel. Flower: complete, bisexual, epigynous, stalked (3-5mm, green), regular, actinomorphic, pedicellated, bracteates (bract 2, ovate, veined, apex acute, entire, cuneate, green, 2-3mm in length), 3.5-4mm. Calyx: sepals 5, gamosepalous, minute, connate, inseparable from ovary, valvate, pubescent, 2-2.5mm, green. Corolla: petals 5, polypetalous, ovate, rosaceous, veined, apex acute, entire, cuneate, glabrous, imbricate, 1mm. dark pink. Androecium: Stamen 5, free, excerted, filament length equal to anther length, light coloured, ; anther bicelled, dorsifixed, dehiscence longitudinal, 0.2mm, red purple. Gynaecium: carpels 2, syncarpous, connate in an inferior ovary, ovary 2 celled, single ovule in each cell, axile placentation, pubescent, style indistinct, stigma bifurcated, glabrous, 3mm, green. Fruit: cremocarp, laterally compressed, cremocarp breaks into 2 mericarps, single seed in each mericarp, vittae absent, pubescent, green with brownish purple at base, 2-3mm. Seed: laterally compressed, light green. Plate VII: a-j; Fig. 7 : a-o.
Holarrhena febrifuga Klotzsch); Local Name: Kurchi Habit: Tree upto 10 m tall. Stem: solid, cylindrical, slightly flattened, minutely ridged, branched, glabrous, fibrous, woody, with milky latex, branches with whitish, dotlike lenticels; differentiated into nodes and internodes, intermodal length varies from 10-70 mm, mature dark brown, young green in colour. Leaf: petiolate, petiole 2-3mm, grooved, glabrous, dorsiventrally differentiated, slightly alternate to opposite decussate, symmetrical, lamina ovate or elliptic, apex acute and obtuse, margin slightly undulate, base cuneate, single mid vein, 14 pairs of secondary veins, at the base of flowering twig two opposite leaves, rounded to elliptical, asymmetrical, apex obtuse, margin entire, base rounded, single mid vein, 6-7 pairs of secondary vein, green, 1mm petiole, 2.3-5.7cm, large leaf 3.5-14.1cm, multicostate reticulate, exstipulate. Inflorescence: corymbose cyme. Flower: complete, bisexual, actinomorphic, regular, bracteates, (bract 3, green, lanceolate, 3-3.5mm in mature flower, 2, triangular, 1mm, in different position, in bud, same position), yellowish, stalked, peduncle 1-2 cm, with milky latex , green, pubescent, with brownish lines, 3.5-4cm length. Calyx: sepals 5, polysepalous, triangular, green, 3mm, valvate, connate. Corolla: petals 5, (sometime 6) yellowish, elliptical, gamopetalous, twisted, connate in salver shaped corolla, corolla tube green, cylindric, throat contracted, grooved, pubescent, tube 0.9-1.9 cm; lobes oblong, 1-3 cm, twisted. Androecium: stamen 5 or 6, saggitate, near base of tube, free, epipetalous, intruded, filament greenish, 0, 5mm, anther bicelled, oblong, lanceolate, mucronate, cells rounded at the base, attached at the base of corolla tube, 1-1.5mm, greenish. Gynaecium: carpels 2, syncarpous, ovary free, 2, green glabrous, 0.5-1mm, style filiform, green, stigma oblong to fusiform, tip 2 toothed, green; 3mm, ovary single chambered, numerous ovule, parietal placentation. Fruit: terete, elongated, spreading and incurved follicles, Follicles linear, 20-43 X 0.5-1.5 cm, with whitish, dotlike lenticels. Seed: linear or oblong, compressed, tipped with a deciduous coma, seeds 0.9-1.6 cm, coma 2.5-4.5 cm. Plate VIII: a-I; Fig. 8 Habit: Erect, annual or biennial, rarely perennial, herb. Stem: solid, cylindrical, aerial, base woody, erect, branched, glabrous and differentiated into nodes and internodes, intermodal length varies from 0.5-1 mm, two types of stem-long shoots of unlimited growth without leaves and intermediate or short shoots of limited growth bearing leaves. Leaf: two types of leaves-scale like cataphylls on the branching point of stem, triangular shaped, length varies from 0.8-1 mm, green with dark patch on tip; foliage leaves on the short shoots, simple, sparsely pubescent, alternate, shortly petiolate (petiole 0.5mm), stipulate (stipule lanceolate, 0.8-1.1 in length), arranged in two rows so that branches resemble compound leaves; obovate; base rounded; margin entire; apex obtuse; membranous or thinly papery; multicostate reticulate, single primary vein, 4-7 pairs secondary vein, dorsiventrally differentiated, slightly conspicuous abaxially, obscure adaxially, length varies from 3-8mm, breadth varies from 2-4mm, green. Inflorescence: axillary cyme. Flower: minute, unisexual, actinomorphic, glabrous, male flower on the lower and female flower on the upper side of the same inflorescence. Male flower: unisexual, incomplete, actinomorphic, bracteate, pedicillated (0.5-1mm, green), 1.5-2mm, greenish in colour.
gamosepalous, ovate, acute apex, single mid vein, Calyx: sepals 5, polysepalous, glabrous, elliptic, imbricate, entire, apex abruptly acute, 0.5 mm in length, light green, disc of minute glands inside sepals, alternate with sepals, orbicular or obovate, apex truncate, 0.1 mm in diameter, greenish in colour androecium: stamens 3, monadelphous, polyandrous, filaments fused to form a coloumn, 0.2-0.3mm in length, anther bicelled, basifixed, dehiscence oblique to horizontal, 0.1mm, yellowish. Female flower: unisexual, incomplete, actinomorphic, bracteate, pedicillated (06-1mm, green), 1.5-2mm, green in colour. Calyx: sepal 5, polysepalous, glabrous, obovate, margin membraneous, apex obtuse, disc subulate, deeply 5 lobed, 0.8-1mm in length, green. Gynaecium: carpels 3, syncarpous, glabrous, ovary globose, 3 celled, each cell containing 2 ovules, style terminal, axile placentation, superior, erect, stigma 3, free, bifid, recurved, 0.5mm, green. Fruit: globose capsule, sharply 3 anglede, light brown, with 6 straight parallel longitudinal ribs on back, 0.9-1 mm. Seed: trigonous, segmentiform, rarely ovoid, ecarunculate; testa crustaceous; albumen fleshy; cotyledons flat or flexuous. Inflorescence: compound spike. Flower: bisexual, incomplete, regular, bracteates (bract 1, green, lanceolate, 2.5mm) actinomorphic, sessile, 4.5-5mm, greenish. Calyx: sepals 5, sometimes 6, connate in a campanulate calyx, glabrous, valvate, greenish, 2.5mm long. Corolla: absent. Androecium: stamen 10, sometimes 11 or 12, exserted, episepalous, , present in single whorl, 5 stamen alternate with calyx, other 5 stamens opposite with calyx, filament 3-3.5mm, yellowish green, anther bicelled, dorsifixed, yellow, 0.2-0.3mm.inserted on the calyx tube, with a hairy apigynous disc between stamen and ovary. Gynaecium: carpel solitary, Ovary superior, unilocular, ovules 2-3, marginal placentation, style. simple., stigma unilobed, greenish, 3.5-4mm. Fruit: ovoid, drupaceous, 5 winged, .green in young, brown in dry, mature condition, with hard indehiscent endocarp, 2.5-5 cm long (Plate X: a-j; Habit: Dioecious climber. Stem: solid, cylindrical, 1.2mm ; the inner large suborbicular, membranous, flat, mucilaginous, fibrous, 10-11 ridged, branched, sparsely 2.5-4 mm long, 2-3 mm broad, yellowish green in colour, pubescent, differentiated into nodes and internodes, Corolla: petals 6, in 2 whorl, polypetalous, imbricate, nodes slightly swollen, internodal length varies from rosaceous, subequal, clawed, membranous, smaller than 4.5-9.4cm, green Leaf: simple, alternate, petiolate the sepals, 2-3 mm long, 1.2-1.8 mm broad. Androecium: (petiole 3-4.5cm thickened and twisted at the base.), stamens 6, excerted, in two whorl, outer whorl opposite to alternate, dorsiventrally differentiated, multicostate outer corolla whorl, inner whorl opposite to inner whorl of reticulate, 7-nerved, veins dichotomise near the margin, corolla, filaments free, thickened at the apex., glabrous, lamina cordate, apex caudate, margin entire, mucilaginous, 2.5-3 mm long, greenish, 2 anther on 1 base cordate, Leaves 7.5-13.8 cm long, 9-17 cm broad, filament, anther 2celled, adnate, 0.5-0.8mm, yellow. green. Inflorescence: axillary or terminal racemes 7-14 cm Gynaecium: carpel 3, apocarpous, ovary single chambered long. Flower: incomplete, unisexual, actinomorphic, with single ovule, basal placentation, style minute, stigma mucilaginous, stalked, (2-3mm) bracteates (bract 1, green forked, 2.5mm long, greenish yellow. Fruit: Drupes 1-3, in colour 1.5mm), sparsely pubescent, 7mm, yellowish ovoid, smooth, crimson, endocarp tubercled, 6-9 mm long, green. Calyx: sepals 6, in 2 whorl, polypetalous, imbricate, 4-5 mm broad, red. Seed: usually curved round the the outer ones small, ovate-oblong, obtuse, concave intruded endocarp, albumen ruminate.
